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COMPLETE SPECIFICATION 
Production of Oxazepines and Thiazepines 



We, American Cyanamid Company, a 
corporation organised and existing under the 
laws of the State of Maine, United States 
of America, of Berdan Avenue, Township 
of Wayne, State of New Jersey, United 
States of America, do hereby declare the 
invention, for which we pray that a patent 
may be granted to us, and the method by 
which it is to be performed to be particularly 
described in and by the following state- 
ment: — 

This invention relates to a process for pre- 
paring ll-tertiary-aminodibenz [b,f] [1,4] 
oxazepines and thiazepines. 

The oxazepines and thiazepines with which 
this invention is concerned may be repre- 
sented by the formula : 



V 



(I) 

wherein X is oxygen or sulfur; R! and R. 

20 are each hydrogen, (Q— C 6 ) alkyl, (Q— C K ) 
alkoxy, halogen or trifluoromethyl; Y is 
hydroxy, amino, (Q— Q.) alkylamino, di- 
(Q — C G ) alkylamino, 1-piperazinyl, 4-(Q — 
C 0 ) - alkyl - 1 - piperazinyl, 4 - hydroxy 

25 (Q — C 6 ) alkyl - 1 - piperazinyl, pyrrolidino, 



C 6 ) alkylpiperidino, morpholino or (Q — C 5 ) 
alkylmorpholino; R is (Q — C 0 ) alkyl; n is 
2, 3 or 4; or the 



— N group taken together re- 30 

CnH 2tt — Y 

presents 1-piperazinyl, 4-(Q — C c ) alkyl-1- 
piperazinyl, or 4-hydroxy (Q — C 0 ) alkyl-1- 
piperazinyl. 

The compounds of Formula I above are 
physiologically active on the central nervous 35 
system. They show high activity as tranquil- 
lizers at non-toxic doses and in some in- 
stances anti-depressant properties at dosage 
levels which produce neither overt stimula- 
tion nor depression. 40 

In accordance with this invention, com- 
pounds of Formula I are prepared by a pro- 
cess which comprises: 

(a) reacting a compound of the formula: 

(ii) 

wherein each of Rj and R ; > are is as defined 



(Q— C„) alk yl-pyrrolidino, piperidino, (Q— above, or is an amino or nitro group, X is 



as defined above, and AM is amino, (Q— C 6 ) 
alkylamino or di(Q— Q) alkylamino, 
with an amine of the formula: 



5 wherein R, n and Y are as defined above; 
and 

(b) when required, after said animation, 
when at least one of Ri and R 3 is amino, 
converting it into hydrogen, (Q — C 6 ) alkoxy 

10 or halogen or when at least one of Ri and 
R, is nitro, first converting it into amino and 
then converting the amino group into 
hydrogen, (Q — C G ) alkoxy or halogen. 
More particularly, the process of the in- 

15 vention comprises transamination of an 11- 
amino - dibenz[b,f] [l,4]oxazepine or thiaze- 
pine (II) with a diamine reagent (III) as 
illustrated by the following reaction scheme : 



N^CnH 



wherein R, R a , R 2 , X, Y, AM and n are as 
defined hereinbefore. 

The reaction is generally carried out in 
the presence of an excess of the diamine 

25 reagent (III) in order to insure an effective 
transamination in a reasonable period of time. 
This reaction is catalyzed by addition salts 
of the ll-aminodibenz[b,f] [ l,4]-oxazepine 
or thiazepine reactants which are generally 

30 employed in the proportions from about 0.1 
to about 1.1 molecular equivalents. These 
salts may be prepared independently for use 
in the transamination reaction, or may be 
produced in situ during the reaction process. 

35 Suitable addition salts are those formed with 
acids such as hydrochloric, sulfuric, or phos- 
phoric acids. Mineral acid salts of the di- 
amine reagents (III), in limited amounts, 
are also useful catalysts in that they may be 

40 expected to produce salts of the 11-amino- 
dibenz[b,f] [l,4]oxazepine reactants (II) by 
an exchange process, and thereby facilitate 
the transamination process. Ammonium 
halides such as ammonium chloride are also 

45 effective catalysts for the desired transamina- 
tions for the same reasons. These trans- 



amination reactions are generally carried out 
at temperatures of between about 80° C. and 
220°C. with the preferred temperature being 
from 125°C. to 175°C. These reactions are 50 
frequently carried out at the refluxing tem- 
perature of the diamine reagent (III), which 
also acts as the solvent. The addition of other 
solvents which are inert under the reaction 
conditions may also be useful, such as lower 55 
alkanols and lower alkanol ethers, for ex- 
ample, ethanol, butanol or diethyleneglycol 
monoethyl ether. When effective transamina- 
tion has been achieved, usually after heating 
from about 2 to about 48 hours, the desired 60 
products (I) are generally obtained by evapo- 
ration of the solvent and/or excess diamine 
reagent (III), followed by purification of the 
crude product residue by methods well known 
to those skilled in the art. 65 

Among the azepines which may be useful 
as starting materials in the present process 
are: 11 - a minodibenz[b,f] [1,4] oxazepine, 
11 - dimethylaminodibenz[b,f] [1,4] oxaze- 
pine, 11 - ethylaminodibenz[b 3 f] [l,4]oxa- 70 
zepine, 2 - chloro - 11 - dimethylaminodi- 
benz[b,f] [l,4]oxazepine, 11 - aminodibenz- 
[b,f] [1,4] thiazepine, 11 - ethylaminodibenz- 
[b,f] [l,4]thiazepine, 2 - methyl - 11 - di- 
methylaminodibenz[b,f] [1,4] oxazepine or 75 
11 - dimethylamino - 8 - methoxydibenz- 
[b,f] [1,4] oxazepine. 

Reacting the above dibenz[b,f] [l,4]ox- 
azepines and thiazepines with amines of the 
following type produces compounds of the 80 
present invention: N,N' - dimethylethylene- 
diarriine; ethanolamine; ethylenediamine; N- 
Methylethylenediamine; 2 - ethoxyethylamine; 
N,N,N' - trimethylethylenediamine; N,N - 
dimethylpropylenediamine; 1 - (2 - amino- 85 
ethyl) - 4 - methylpiperazine; 1 - (2 - 
aminoethyl) - pyrrolidine; 1 - (2 - amino- 
ethyl) - 4 - methylpiperidine; 4 - (3 - amino- 
propyl)morpholine; piperazinc; N - methyl - 
piperazine; N - ethylpiperazine or N - (2 - 90 
hydroxyethyl) - piperazine. 

When one or both of Rj and R_. is an 
amino group, it may be converted into 
hydrogen, (Q — C,-) alkoxy or halogen by the 
process described in our co-pending Appli- 95 
cation No. 57710/66 (Serial No. 1177956), 
from which the present Application is 
divided. When one or both of Rj and R 2 is 
a nitro group, it can be converted into an 
amino group which in turn is converted into 100 
hydrogen, (Q— C i; ) alkoxy or halogen. 

The starting compounds of Formula II 
may be prepared by a process which com- 
prises cyclizing a compound of the formula: 



1,177,957 



3 



wherein R l3 R 2 and AM are as defined in 
relation to Formula II; F or G is hydroxy 
or mercapto and the other is halo, nitro or 
diazonium, and wherein F and G may occupy 

5 interchanged positions; to form a heterocyclic 
ring wherein F and G together form an oxy- 
gen or sulfur atom. 

More specifically, this process can be illus- 
trated by the following ring closure reac- 

10 tions : 



din 




(i) 

where R, R l3 R 2 , X, Y and n are as pre- 

15 viously defined; and G is halogen or nitro. 
The ring closure reaction is achieved by 
heating the substituted N-(l,N-diarylform- 
imidoyl)-amine (intermediates III or IV) in 
an organic solvent. A polar solvent is gener- 

20 ally employed to facilitate the reaction. Suit- 
able solvents include formamide, dimethyl- 
formamide, dimethylacetamide, diethylacet- 
amide, or diethylene-glycol monoethyl ether. 
The ring closure is usually carried out at an 

.25 elevated temperature, conveniently the reflux- 
ing temperature of the solvent. Temperatures 
of from about 125 P C. to about 200°C. are 
suitable, but the preferred temperature range 
is from about 150°C. to about 180°C. Heat- 

30 ing is continued until the reaction is sub- 
stantially complete, generally requiring from 
a few minutes to several hours or more. 

In the above-described reaction, an alkal- 
ine condensing agent is preferably employed 

35 to promote ring closure in a reasonable period 
of time. Suitable condensing agents useful 
for these reactions are alkali or alkaline earth 
metal carbonates such as sodium carbonate, 
potassium carbonate, lithium carbonate, or 

40 magnesium carbonate. Alkali metal hydrox- 
ides such as sodium hydroxide or potassium 



hydroxide, may also be employed as alkaline 
condensing agents Alkali metal hydrides and 
amides including sodium hydride, lithium 
amide, are also useful. These alkaline con- 45 
densing agents are generally used in approxi- 
mately equivalent molecular proportions with 
the N-(l,N-diarylformimidoyl)amine inter- 
mediates (III and IV). A metal catalyst may 
also be, optionally, employed to facilitate the 50 
ring closure reaction. Copper powder is parti- 
cularly useful and copper salts are also 
successfully used. 

As stated above, the compounds prepared 
by the process of the present invention are 55 
physiologically active on the central nervous 
system in that they show high activity as 
transquilizers at non-toxic doses and in some 
instances anti-depressant properties at dosage 
levels which produce neither overt stimula- 60 
tion nor depression. 

A useful test for tranquilizer activity con- 
sists of measuring the reduction of spontane- 
ous motor activity in animals by means of 
an actophotometer (a photoelectric device for 65 
quantitatively measuring locomotor activity). 
Graded doses of the active compounds pre- 
pared by the process of this invention are 
administered to groups of mice, and the effec- 
tive dosage range for a significant reduction 70 
of motor activity (a measure of tranquiliz- 
ation) compared to control groups is estab- 
lished. 

The anti-depressant properties of the com- 
pounds prepared by the process of the present 75 
invention are evident by measuring their 
ability to counteract a depression induced in 
animals by the administration of tetraben- 
azine hexamate. Graded doses of the active 
compounds are administered to groups of 80 
mice, and this is followed by administering 
a dose of tetrabenazine which is known to 
markedly depress the exploratory behavior 
of normal mice. The antidepressant treated 
groups show normal exploratory behavior, 85 
while the control groups, and groups treated 
with an ineffective anti-depressant agent do 
not show this normal exploratory behavior, 
but show well known profound depression 
induced by tetrabenazine. The results from 90 
several dose levels are used to establish effec- 
tive dose ranges. The anti-depressant com- 
pounds prepared by the process of this inven- 
tion show their desirable properties by this 
procedure at dose levels which produce little 95 
or no untoward reactions, such as ataxia or 
reduced spontaneous motor activity. 

In addition, some of the compounds pre- 
pared by the process of this invention show 
other valuable pharmaceutical properties, 100 
such as analgesic activity. 

The compounds prepared by the process 
of this invention are, in general, white crystal- 
line solids only slightly soluble in water, but 
moderately soluble in organic solvents such 105 
as methanol or ethanol. They are basic sub- 



4 
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stances which are usually soluble in aqueous 
mineral acids at room temperature. They 
form substantially insoluble acid addition 
salts such as, for example, the hydrochloride, 

5 sulfate, phosphate, citrate, tartrate, maleate 
or fumarate. The active compounds, generally 
in the form of their salts, may be admin- 
istered orally or parenterally and when so 
administered are effective central nervous 

10 system agents. For oral administration, the 
compounds prepared by the process this in- 
vention may be incorporated with the usual 
pharmaceutical excipients and used, for in- 
stance, in the form of tablets, capsules, 

15 dragees, liquids to be administered in drops, 
emulsions, suspensions and syrups, and in 
chocolate, candy or chewing gum. They may 
also be administered in aqueous solutions for 
parenteral injection. 

20 The following examples illustrate in detail 
the preparation of representative ll-tertiary- 
aminodibenz[b,f] [l,4]oxazepines and thi- 
azepines by the process of this invention 

Example 1 

25 Preparation of ll-[Methyl(2-methyl- 
aminoethyl)amino] -dibenz[b,f ] [1,4]- 
oxazepine dihydrochloride 
A mixture of 3 g. of ll-aminodibenz[b,f]- 
[l,4]oxazepine, 1 g. of ammonium chloride 

30 and 10 ml. of N.N'dimethylethylenediamine 
is heated on the steam bath for about 48 
hours. The mixture is then heated under 
reduced pressure, and the excess diamine is 
removed by distillation. The resulting residue 

35 containing the crude product, is dissolved in 
100 ml. of cold 10% hydrochloric acid, and 
the acidic solution is extracted with ether to 
remove impurities. Neutralization of the aque- 
ous layer by the addition of cold 10% 

40 sodium hydroxide precipitates the crude pro- 
duct, and the mixture is extracted with ether, 
the ether extracts are dried over sodium 
hydroxide pellets and concentrated. The re- 
sulting oil is purified by partition chroma- 

45 tography on diatomaceous silica, recovered as 
an oil, dissolved in ether, "dried over potas- 
sium Hydroxide pellets, filtered and treated 
with anhydrous hydrogen chloride^ 11- 
[Methyl(2 - methylaminoethyl)amino]dibenz- 

50 [b,f] [l,4]oxazepine dihydrochloride (1.4 g.), 
melting point 220°— 225° C, is obtained. 

Example 2 
Preparation of ll-(4-Methyl-l-piperazinyl)- 
dibenz[b,f] [l,4]oxazepine 

55 A mixture of 5 g. of 11-dimethylaminodi- 
benz[b,f] [l,4]oxazepine, 1.2 g. of ammon- 
ium chloride and 25 ml of 1-methylpiperazine 
is heated in an autoclave at 175°C. for 24 
hours. Methanol (100 ml.) is added to the 

60 reaction mixture and the resulting solution is 
evaporated to an oily residue which contains 
the crude product. This mixture is taken up 
in 100 ml. of water, acidified with cold, 



dilute hydrochloric acid (IN) and filtered to 
remove precipitated solid. Concentrated am- 65 
monium hydroxide solution is added to the 
acidic filtrate until the mixture remains alkal- 
ine, the aqueous suspension is extracted with 
ether, and the ether extracts are dried over 
potassium hydroxide pellets and evaporated. 70 
The resulting oily residue is purified by re- 
peating the above procedure, dissolving the 
product in aqueous hydrochloric acid, filter- 
ing and reprecipitating with ammonium 
hydroxide. The product is thereby obtained 75 
as a semi-solid residue (1.9 g.) after evapora- 
tion of the dried ether extracts, and when 
further purified by chromatography on silica 
gel followed by crystallization from petroleum 
ether, 11 - (4 - methyl - 1 - piperazinyl)di- 80 
benz[b,f] [l,4]oxazepine, melting point 
97°— 98°C, is obtained. 

Example 3 

Preparation of 2-Chloro-ll-(4-Methyl-l- 
piperazinyl)dibenz[b,f] [ l,4]oxazepme 85 

The general procedure of Example 2 is 
repeated. A mixture of 2-chloro-ll-dimethyl- 
aminodibenz[b,f] [l,4]oxazepine hydrochlor- 
ide and an excess of 1-methylpiperazine is 
heated in an autoclave at 175 P C. for about 90 
24 hours and the crude product is isolated. 
When purified and crystallized from petro- 
leum ether, 2 - chloro - 11 - (4 - methyl - 
1 - piperazinyl)dibenz[b,f] [ l,4]oxazepine, 
melting point 108°— 110°C. is obtained. 95 

Example 4 

Preparation of 2-Chloro-ll-(4-methyl-l- 
piperazinyl)dibcnz[b,f ] [1,4] thiazepine 

The procedure of Example 1 is repeated. 
By heating 2 - chloro 11 - aminodibenz[b,f]- 100 
[l,4]thiazepine with an excess of N-metbyl- 
piperazine, the product 2-chloro-ll-(4- 
methyl - 1 - piperazinyl)dibenz[b,f] [1,4] thi- 
azepine is obtained. The base melts at 93 °C 
when recrystallized from petroleum ether. 105 

Example 5 
Preparation of ll-(4-Methyl-l-piperazinyl)- 
dizenz[b,f] [l,4]thiazepine 
The procedure of Example 2 is repeated. 
By heating 11 - a minodibefiz[b,f] [l,4]thi- 110 
azepine with an excess of N-methylpiperazine 
and 11 - (4 - methyl - 1 - piperazinyljdi- 
benz[b,f] [l,4]thiazepine is obtained. 

Example 6 

Preparation of 2-Chloro-ll-(l-piperazinyl)- 115 
dibenz[b,f] [l,4]thiazepine 
When the procedure of Example 1 is re- 
peated and 2 - chloro - 11 - aminodibenz - 
[b,f] [l,4]thiazepine is heated with an excess 
of piperazine, the product 2-chloro-ll-(l- 120 
piperazinyl) - dibenz[b,f] [1,4] thiazepine is 
obtained which melts at 127— 133°C. when 
recrystallized from benzene-hcxane. The di- 
hydrochloride melts at 218 °C. 
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Example 7 
Preparation of 2-Chloro-1144-(2-hydroxy- 
ethyl)-l-piperazinyl] -dibenz[b,f] [1,4] 
thiazepine 

5 Using the procedure of Example 1 and 
heating 2 - chloro - 11 - aminodibenz[b,f]- 
[l,4]thiazepine with an excess of N-(2- 
hydroxyethyl)piperazine, the product 2- 
chloro - 11 - [4 - (2 - hydroxyethyl) - 1 - 

10 piperazinyl] - dibenz[b,f] [l,4]thiazepine is 
obtained. 

Example 8 
Preparation of 2-Methyl-ll-(4-methyl-l- 
piperazinyl)dibenz[b,f] [1,4] thiazepine 
15 When the procedure of Example 1 is re- 
peated and 11 - amino - 2 - methyldibenz- 
[b,f] [1,4] thiazepine is heated with an excess 
of N-methylpiperazine, the product 2-methyl- 

I - (4 - methyl - 1 - piperazinyl)dibenz- 
20 [b,f] [l,4]thiazepine is obtained. 

Example 9 
Preparation of 2-Bromo-ll-(4-methyl-l- 

piperazmyl)dibenz[b,f] [l,4]oxazepine 
Repeating the procedure of Example 2 and 
.25 heating 2 - bromo - 11 - ethylaminodibenz- 
[bjf] [l,4]oxazepine with an excess of N- 
methylpiperazine the product 2 - bromo - 

II - (4 - methyl - 1 - piperazinyl) - dibenz- 
[b,f] [1,4] oxazepine is obtained. 

30 Example 10 

Preparation of 2-Fluoro-ll-(4-methyl-l- 

piperazinyl)dibenz[b,f] [ 1,4] oxazepine 
When the procedure of Example 1 is re- 
peated and 11 - amino - 2 - fluorodibenz- 
35 [b,f] [l,4]oxazepine is heated with an excess 
of N-methylpiperazine, the product 2-fluoro- 
11 - (4 - methyl - 1 - piperazinyl)dibenz- 
[b,f] [1,4] oxazepine is obtained. The corres- 
ponding fumarate melts at 204° — 205°C 
40 when recrystallized from isopropanol. 

Example 11 
Preparation of 8-Chloro-ll-(4-methyl-l- 

piperazinyl)dibenz[b,f] [l,4]oxazepine 
The procedure of Example 1 is repeated. 
45 By heating 2 - amino - 8 - chlorodibenz- 
[b,f] [l,4]oxazepine with an excess of N- 
methyipiperazine, the product 8-chloro-ll- 
(4 - methyl - 1 - piperazinyl)dibenz[b,f] - 
[1,4] oxazepine is obtained. 

50 Example 12 

Preparation of ll-(4-Methyl-l-piperazinyl)- 
2-trifluoromethyldibenz[b,f] [1,4] - 
oxazepine 

When the procedure of Example 1 is re- 
55 peated and 11 - amino - 2 - trifluoromethyl - 
dibenz[b,f] [l,4]oxazepine is heated with an 
excess of N-methylpiperazine, the product 
11 - (4 - methyl - 1 - piperazinyl) - 2 - 
trifluoromethyl - dibenz[b,f] [1,4] oxazepine 
60 is obtained. The fumarate melts at 215 p — 



216° C. when recrystallized from isopropanol. 

Example 13 
Preparation of ll-(4-methyl-l-piperazinyl)- 
8-trifluoromethyl-dibenz[b,f] [1,4]- 

thiazepine 65 
Using the procedure of Example 1 and 
heating 11 - amino - 8 - trifluoromethyl - 
dibenz[b,f] [1,4] thiazepine with an excess of 
N-methylpiperazine, the desired product, 11- 
(4 - methyl - 1 - piperazinyl) - 8 - trifluoro- 70 
methyl - dibenz[b,f] [l,4]thiazepine is ob- 
tained. 

Example 14 
Preparation of 2-Methoxy-ll-(4-methyl-l- 
piperazinyl)dibenz[b,f] [1,4] oxazepine 75 
The procedure of Example 1 is repeated 
except that 11 - amino - 2 - methoxydibenz- 
[b,f] [l,4]oxazepine is heated with an excess 
of N-methylpiperazine to produce 2-methoxy- 
11 - (4 - methyl - 1 - piperazinyl) - dibenz - 80 
[b,f] [1,4] oxazepine. 

Example 15 
Preparation of •2,8-Dichloro-ll-(4-methyl-l- 
piperazinyl)dibenz[b,f ] [ l,4]oxazepine 
Using the procedure of Example 1 and 85 
heating 11 - amino - 2,8 - dichlorodibenz - 
[b,f] [1,4] oxazepine with an excess of N- 
methylpiperazine, the product 2,8 - dichloro - 
11 - (4 - methyl - 1 - piperazinyl)dibenz - 
[b,f] [1,4] oxazepine is obtained. 90 

Example 16 
Preparation of ll-(l-Piperazinyl)dibenz- 

[b,f] [1,4] oxazepine 
When the procedure of Example 1 is used 
and 11 - aminodibenz [b,f] [1,4] oxazepine is 95 
heated with an excess of piperazine, the pro- 
duct 11 - (1 - piperazinyl)dibenz[b,f] [1,4] - 
oxazepine is obtained which melts at 116° — 
117°C. when recrystallized from petroleum 
ether. 100 
Example 17 
Preparation of 2-Chloro-ll-(l- 
piperazinyl)dibenz[b,f] [l,4]oxazepine 
The general procedure of Example 1 is 
repeated. By heating 11 - amino - 2 - chloro- 105 
dibenz[b,f] [l,4]oxazepine with an excess of 
piperazine, the product 2 - chloro - 11 - 
(1 - piperazinyl)dibenz[b,f] [1,4] oxazepine is 
obtained. This base melts at 175° — 176°C. 
when recrystallized from petroleum ether. 

110 

Example 18 

Preparation of 2-Chloro-ll-(4-methyl-l- 
piperazinyl)dibenz[b,f] [ 1,4] oxazepine 

2 - Nitrodibenz[b,f] [l,4]oxazepine - 11 - 
(10H)one, prepared as described in the Pre- 115 
paration (below), in anhydrous benzene is 
allowed to react with phosphorus penta- 
chloride. The mixture is refluxed until it 
becomes homogeneous, and an excess of di- 
methylamine is added. Refluxing is continued 120 
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until the reaction is substantially complete 
and 2 - nitro - 11 - dimethylamino - dibenz - 
[b,f] [l,4]oxazepine is thereby obtained, 
A mixture of 2 - nitro - 11 - dimethyl- 

5 amino - dibenz [b,f] [l,4]oxazepine, ammon- 
ium chloride and an excess of N-methyl- 
piperazine is heated for about 48 hours, 
according to the general procedure of Ex- 
ample 1. The excess N-methylpiperazine is 

10 removed by distillation under reduced pres- 
sure and 2 - nitro - 11 - (4 - methyl - 1 - 
piperazinyl) - dibenz[b,f] [l,4]oxazepine is 
obtained. 

A solution of 0.35 grams of crude 2 - 

15 nitro - 11 - (4 - methyl - 1 - piperazinyl)di- 
benz[b,f] [l,4]oxazepine, prepared as de- 
scribed above, in 10 milliliters of 0.3 Normal 
hydrochloric acid is hydrogenated at atmos- 
pheric pressure over 3 milligrams of platinum 

20 oxide. The reduction requires about 3 hours 
when conducted with gentle warming from 
the magnetic stirring motor. When no more 
hydrogen is absorbed, the solution is treated 
with a little charcoal and filtered. The re- 

25 suiting pale yellow solution contains 2-amino- 
11 - (4 - methyl - 1 - piperazinyl)dibenz - 
[b,f] [l,4]oxazepine and is used in the next 
step without isolation. 

The above solution is cooled to 0° — 5°C. 

30 and treated with 52 milligrams of solid 95% 
sodium nitrite and 1 milliliter of concen- 
trated hydrochloric acid. The cold solution 
is treated with an ice-cold solution of 90 
milligrams of cuprous chloride in 1 milli- 

35 liter of concentrated hydrochloric acid and 
then is stirred at room temperature to com- 
plete the gradual evolution of nitrogen gas. 
The solution is warmed to 60 P C. to insure 
completion of the reaction, cooled and washed 

40 with ether. Five milliliters of concentrated 
ammonium hydroxide and 15 milliliters of 
hexane are added and the entire mixture is 
filtered before separation of the organic 
phase. The hexane solution is chromato- 

45 graphed on alumina and 2-chloro-ll-(4- 
methyl - 1 - piperazinyl}dibenz[b,f] [1,4] - 
oxazepine is isolated from the eluate. This 
product melts at 108°— 1H°C. when re- 
crystallized from hexane. 

50 Preparation 

2-Nitrodibenz[b,f 1 [l,4]oxazepine-l 1- 
(10H)-one 

A solution of 8.05 grams of 2-chloro-5- 
nitrobenzoic acid in 10 milliliters of anhy- 

55 drous tetrahydrofuran is treated with a solu- 
tion of 7.9 grams of carbonyldi-imidazole in 
80 milliliters of tetrahydrofuran. The solu- 
tion is heated under reflux for one half hour 
to complete evolution of the carbon dioxide 

60 formed and then treated with 4.36 grams of 
0-aminophenol in 30 milliliters of tetrahydro- 
furan. The solution is stirred at room tem- 
perature for 1 hour and refluxed for 15 
minutes. The solvent is removed by distilla- 



tion under reduced pressure and the residue 65 
is taken up in 80 milliliters of Normal 
sodium hydroxide in two portions. The solu- 
tion is filtered with charcoal and the filtrate 
is treated with saturated ammonium chloride 
to precipitate 2 - chloro - 2' - hydroxy - 5 - 70 
nitrobenzanilide. The product melts at 191° — 
192°C. after recry^tallization from the mini- 
mum amount of hot methanol diluted with 
an equal volume of 0.1 Normal hydrochloric 
acid. 75 

A solution of 5.85 grams of the above 
benzanilide in 20 milliliters of dimethyl- 
acetamide is treated with 2.7 grams of an- 
hydrous potassium carbonate and the mixture 
is stirred and heated in an oil bath main- 80 
tained at 180°C. for 5 minutes when the 
potassium carbonate has virtually all reacted. 
The mixture is cooled quickly and diluted 
with 20 milliliters of Normal sodium 
hydroxide and 100 milliliters of water. The 85 
precipitate is collected by filtration and re- 
crystallized from about 500 milliliters of 
ethanol to yield 2-nitrodibenz[b,f] [1,4] oxa- 
zepine - 11 - (10H - one as very fine nearly 
colorless needles which melt at 260°— 90 
262°C 

WHAT WE CLAIM IS: — 
1. A process for preparing a compound of 
the formula: 

wherein X is oxygen or sulfur; R a and R 2 are 
each hydrogen, (Q— C„) alkyl, (C, — C ? ) 
alkoxy, halogen or trifluoromethyl; Y is 
hydroxy, amino, (Q — C c ) alkylamino, di- 
(Q — C„ alkylamino, 1 - piperazinyl, 4 - 100 
(Q — C 6 ) alkyl - 1 - piperazinyl, 4 - hydroxy 
(Q — C 6 ) alkyl - 1 - piperazinyl, pyrrolidino, 
(Q — Q) alkyl-pyrrolidino, piperidino, (Q — 
CJ alkylpiperidino, morpholino or (Q — C 6 ) 
alkylmorpholino; R is (Q— C 8 )alkyl; n is 2, 105 
3, or 4; or the 

R 

/ 

— N group taken together re- 

^CnHa, — Y 

presents 1 - piperazinyl, 4-(Q— Q) alkyl - 
1 - piperazinyl or 4 - hydroxy (Q— C 6 ) 
alkyl- 1-piperazinyl; HO 
which process comprises: 
(a) reacting a compound of the formula: 
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wherein each of Rj and R 2 is as defined above, 
or is an amino or nitro group, X is as de- 
fined above, and AM is amino, (Q— C e ) 
alkylamino or di(Q — C„) alfyl-amino, with 
an amine of the formula: 



HN— C n H 2n Y 

wherein R, n and Y are as defined above, 
and (b) when required, after said animation, 
when at least one of Rj, and R 2 is amino, 

10 converting it into hydrogen, (Q — C B ) alkoxy 
or halogen or when at least one of R x and 
R 2 is nitro, first converting it into amino 
and then converting the amino group into 
hydrogen, (Q — C 0 ) alkoxy or halogen. 

15 2. A process according to Claim 1, where- 
in an excess of said amine is used in step 
(a). 



3. A process according to Claim 1 or 
Claim 2, wherein said amination is carried 

out at a temperature of from 125 p to 175°C. 20 

4. A process according to Claim 1 and 
substantially as hereinbefore described. 

5. An 11 - tertiary - aminodibenz[b,f] - 
[1,4] - oxazepine or thiazepine whenever 
prepared by a process according to any pre- 25 
ceding claim. 

6. A pharmaceutical preparation compris- 
ing a compound as defined in Claim 5, and 
a pharmaceutically acceptable carrier or di- 
luent therefor. 30 
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